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157] ABSTRACT

A method of manufacturing a waterproof paper con-
tainer which is a thick paper tube made of multiple
paper layers by adhering an adhesive and coating a
thermofusible synthetic resin on the surface of the adhe-
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METHOD OF MANUFACTURING A
WATERPROOF PAPER CONTAINER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of manu-
facturing a waterproof paper container for storing am-
munitions and more particularly, a method of manufac-
turing a waterproof paper container which is a thick
paper tube made of multiple paper layers by adhering an
adhesive such as a hot molten adhesive on the exterior
surface of the thick paper, and thereafter, coating by
extruding a thermofusible synthetic resin on the surface

of the adhesive.
2. Description of the Prior Art

In general, ammunition containers such as a fiber
container or a fiber drum for storing ammunitions
known in the art have a plurality of cases for storing the
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ammunitions for a long period of time and a plurality of 20

cases for storing by heaping up in a warehouse. In as
much as these conventional ammunition containers are
structured with a cylindrical container simply folded in
multiple with thick papers, it is real situation that great
problem has been pointed out which may cause the
inefficient result in detonation such as an early explo-
sion, delayed explosion, or nonexplosion of the ammuni-
tions owing to the deterioration of waterproof effect.

Accordingly, the present applicant developed an
improvement in such ammunition container as disclosed
in the U.S. Pat. No. 4,595,119 entitled “WATER-
PROOF PAPER CANISTER”. However, since a
thermofusible synthetic resin is coated integrally on the
surface of the paper tube body, the paper tube and the
thermofusible synthetic resin are different materials one
another and a film is formed with polyethylene or poly-
propylene, the polyethylene or polypropylene cannot
be penetrated into the paper tube and becomes impossi-
ble to maintain the strong adhesive strength.

Furthermore, since, when the thermofusible syn-
thetic resin is coated by extruding on the external sur-
face of the paper tube, the thermofusible synthetic resin
becomes expanded at a high temperature and the paper
tube is dehumidified causing the high temperature, it
becomes a contracted state. Therefore, since, when the
extruded and coated paper tube is cut by some volun-
tary size, the thermofusible synthetic resin 1s expanded
while the paper tube is contracted in a normal tempera-
ture state, a moisture in the atmosphere becomes to
penetrate into the paper tube and that the paper tube
becomes expanded by the moisture.

Thus, since it is an unstable state that the adhering
strength between the paper tube and the thermofusible
synthetic resin is not present and they are loose from
one another, the paper tube becomes expanded by the
moisture in the atmosphere.

Therefore, since the magnitude of the paper tube
becomes larger than that of the thermofusible synthetic
layer for waterproofing, there are many disadvantages
such as a bad waterproof effect. |

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide an improved method of manufacturing a
waterproof paper container for containing ammuni-

tions.
Another object of the present invention is to provide
a method of manufacturing a waterproof paper con-
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2

tainer which is a thick paper tube made of multiple
paper layers by adhering an adhesive and coating a
thermofusible synthetic resin on the surface of the adhe-
SIVe.

Other objects and further scope of applicability of the
present invention will become apparent from the de-
tailed description given hereinafter. It should be under-
stood, however, that the detailed description and spe-
cific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed description.

Briefly described, the present invention relates to a
method of manufacturing a waterproof paper container
which comprises the steps of adhering by heating and
pressing an adhesive on the exterior surface of a thick
paper, folding a piece of the thick paper several times so
as to make a paper tube with any desired dimension,
coating by extruding a thermofusible synthetic resin on
the external surface of the adhesives while moving the
paper tube so as to manufacture a finished paper tube.,
cooling the thermofusible synthetic resin of the timished
paper tube by passing the finished paper tube through a
cooling chamber, putting the paper finished tube into a
hot chamber for giving stable to a layer of the thermofu-
sible synthetic resin, putting the finished paper tube into
a humidification chamber for humidifying the tinished
paper tube under the condition of saturated humudity,
and cutting the finished paper tube with any desired
dimension for manufacturing the waterproof paper con-
tamner.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more tully under-
stood form the detailed description given hereinbelow
and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of
the present invention, and wherein:

FIG. 1 is a perspective view of the waterproof con-
tainer manufactured by the method of the present in-
vention; |

FIG. 2 is a sectional view illustrating the step of

adhering by heating and pressing the adhesive on the

surface of an exterior of a thick paper according to the
present invention;

FIG. 3 is a sectional view showing an whole paper
tube adhered with the adhesives by heating and pressing
on the exterior surface of the paper tube according to
the present invention;

FI1G. 4 is a sectional view showing a state that the
synthetic resin is coated on the external surface of the
adhesive; and

FIG. 5 is a sectional view showing a waterproof
paper container manufactured by the method according
to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be described in detail with
reference to the accompanying drawings hereinafter.

In the drawings, according to the present invention,
an adhesive 2 such as a hot molten adhesive and the like

is adhered by heating and pressing on the surface of the
exterior surface of a thick paper 1 (FIGS. 1 and 2). A
paper tube 3 having a predetermined size i1s made by
folding a piece of the thick paper 1 several times as
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shown in FIG. 3. While moving the paper tube 3, the
paper tube 3 is coated by extruding a thermofusible
synthetic resin 4 such as polyethylene or the like on the
external surface of the adhesive 2 of the paper tube 3 as
shown in FIG. 4. The thermofusible synthetic resin 4 1s
cooled. A finished tube 5 into a hot chamber (not
shown) so as to be stable in heat the thermofusible syn-
thetic resin 4. Thereafter, the finished tube § 1s put into
a humidification chamber (not shown) so as to humidify
the paper tube 3 under the condition of a saturated
humidity. Finally, the finished tube 5 is cut according to
a desired predetermined dimension so as to obtain a
waterproof paper container A as shown in FIG. 3. As
shown in FIG. 1, the reference numeral 6 and 7 are top
and bottom steel caps, respectively, and the numeral 8 1s
a hid portion.

In the present invention, since the adhesive 2 1s ad-
hered by heating and pressing before making the paper
tube 3, the adhesive 2 is firmly penetrated into the thick
paper 1.

Furthermore, when the thermofusible synthetic resin
4 is extruded and coated on the external surface of the
adhesive 2 of the thick paper 1, the adhesive 2 and the
thermofusible synthetic resin 4 contain a kind of resin
having similarity one another so that the adhering
strength of both parties may be greatly increased.

That is, since, when the thermofusible synthetic resin
4 is extruded on the external surface of the adhesives 2,
the adhesives 2 are fused below the extruding tempera-
ture, the adhesive 2 is very much easily adhered with
the thermofusible synthetic resin 4, consequently the
adhering strength between the thermofusible synthetic
resin and the paper tube 3 is greatly increased so that
any spaces between both parties can be eliminated.

Thus, the finished paper tube 5 is increased with the
adhering strength since, when the thermofusible syn-
thetic resin 4 is extruded, the thermofusible synthetic
resin 4 becomes expanded according to its extruding
high temperature and a moving speed of the paper tube
3. Also the expanded synthetic resin 4 is put into the hot
chamber so as to be stable in heat. That is, a layer of the
expanded thermofusible synthetic resin 4 can be stable.

Although the magnitude of the coated thermofusible
synthetic resin 4 and the paper tube 3 can be matched
equally from one another, since the paper tube 3 has the
dehumidified state in the extruding with the thermofusi-
ble synthetic resin 4. The moisture is absorbed accord-
ing to the humidity in the atmosphere after or during
manufacturing the paper container A and accordingly,
the stability of dimension can be lacked. However, ac-
cording to the present invention, since the finished tube
5 is stable by putting into the hot chamber and the paper
tube 3 is humidified under the state of saturated humid-
ity by passing through the humidification chamber, the
humidity in the atmosphere is lower than that of the
conventional paper tube. Accordingly, even if the fin-
ished tube 5 is exposed in the atmosphere, the expansion
rate of the paper tube 3 can be minimized so that the
stabilization of dimension with respect to the finished
tube 5 can be obtained.

Thus in manufacturing the container A by using the
finished paper tube S as shown in FIG. §, since the
layers of the thermofusible synthetic resin 4 become to
contact one another at a contacting portion A’ such as
the top periphery of the container A and the bottom
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periphery of the lid 8, no exposure of the paper tube 3 1s
existed so that the penetration of the moisture can be
prevented. The contacting portion A’ 1s sealed by wind-
ing a adhesive tape (not shown) thereto. Since the adhe-
sive tape can be removed and then sticked again, the
container A can be reused. The reuse of the conven-
tional container is impossible because the paper 1is
sticked with the adhesive tape and is torn upon opening
the lid by removing the adhesive tape.

Thus according to the present invention, the paper
tube 5 and the thermofusible synthetic resin 4 are ad-
hered by fusing with heat with the adhesive 4. The
adhering strength is increased and the paper tube 5 is
previously humidified so that the expansion due to the
moisture in the atmosphere is prevented. The adhesive
is rendered to penetrate into the external surface layer
of the paper tube 5 so that the adhering strength be-
tween the layer of the thermofusible synthetic resin 4
and the finished paper tube 5 1s increased and thereby
the contraction and expansion are minimized and also
the stability of dimension can be obtained. Therefore,
the ammunition or other contents contained within the
container A can be protected from the moisture of exte-
rior or the temperature variation. The original ammuni-
tions or other contents can be stored for a long period of
time.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the
spirit and scope of the invention, and all such modtfica-
tions as would be obvious to one skilled in the art are
intended to be included in the scope of the following
claims.

What is claimed 1s:

1. A method of manufacturing a waterproof paper
container which comprises the steps of:

(a) adhering by heating and pressing an adhesive on

the exterior surface of a thick paper;

(b) folding a piece of said thick paper several times so
as to make a paper tube with any desired dimen-
S10N;

(c) coating by extruding a thermofusible synthetic
resin on the external surface of said adhesives while
moving the paper tube so as to manufacture a fin-
ished paper tube;

(d) cooling said thermofusible synthetic resin of said
finished paper tube by passing said finished paper
tube through a cooling chamber;

(e) putting said finished paper tube into a hot chamber
for giving stability to a layer of said thermofusible
synthetic resin;

(f) putting said finished paper tube into a humidifica-
tion chamber for humidifying said finished paper
tube under the condition of saturated humidity; and

(g) cutting the finished paper tube of step (f) with any
desired dimension for manufacturing the water-
proof paper container.

2. The method of manufacturing a waterproof paper
container of claim 1, wherein the adhesive of step (a) is
a hot molten adhesive.

3. The method of manufacturing a waterproof paper
container of claim 1, wherein the thermofusible syn-

thetic resin is polyethylene.
* x x * x
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